Background The effects of delaying hip fracture surgery on mortality and morbidity in elderly patients are not completely understood. Questions/purposes We examined the effects of delays in surgical treatment of hip fracture on mortality, postoperative complications, length of stay in hospital, and functional recovery, in elderly patients. Patients and Methods We studied two groups of patients with hip fractures. The first group was studied retrospectively (n = 109); these patients had been exposed to an average delay in receiving surgical treatment of more than 1 week owing to a fire at our hospital. Patients in the second group (n = 79), which we studied prospectively, were operated on within 48 hours of experiencing the fracture or as soon as their medical condition permitted. Rates of mortality and complications were registered for each group.
Introduction
Although clinical guidelines [8] recommend performing surgical interventions as soon as possible for elderly patients with hip fractures, scientific evidence for this practice is still inconclusive. The literature offers contradictory evidence regarding the optimal time for surgery [6, 9] . Studies concluding better results are obtained in patients who undergo early surgery may be biased because patients with a delay in surgical treatment tend to have a higher rate of comorbidities [4] , which means the groups being compared are not identical [5] . At the same time, for ethical reasons, the influence of delaying surgery on morbidity and mortality cannot be determined via randomized, controlled studies.
Our study compared two groups of patients with hip fractures, the first of which had a delay of more than 1 week before surgery owing to a fire in our hospital that Each author certifies that he or she has no commercial associations (eg, consultancies, stock ownership, equity interest, patent/licensing arrangements, etc) that might pose a conflict of interest in connection with the submitted article. Each author certifies that his or her institution approved the human protocol for this investigation, that all investigations were conducted in conformity with ethical principles of research, and that informed consent for participation in the study was obtained. This work was performed at University Hospital ''Reina Sofia.'' resulted in reduction of our surgical activities to 1 . 4 the normal level for approximately 6 months. The second group, which had similar clinical characteristics, was treated in the same hospital and by the same service once the problems caused by the fire had been resolved. These patients were operated on within 48 hours of experiencing the fracture or as soon as their medical condition permitted.
The comparison of these two groups may be regarded as less biased by unequal comorbid status as the delay in surgical treatment cannot be attributed to the patients' state of health but solely to the lack of operating facilities as a consequence of the fire.
We evaluated the effects of the delay in operating on patients with hip fractures on the clinical progress of these patients in terms of the occurrence of complications, including development of pressure ulcers, urinary tract infection, venous thromboembolism, and postoperative pneumonia, at discharge from the hospital. We also compared the recovery of ambulatory function and survival rate at 3 months and 1 year after surgery.
Patients and Methods
We studied two groups of patients with hip fractures; all patients were older than 70 years. Group 1 was studied retrospectively and comprised 106 patients, of whom 81 were women and 25 were men. This group consisted of all patients with hip fractures who had been admitted during the months when surgical activity was limited to extremely urgent cases, owing to a fire at our hospital complex.
Seventy-nine patients were studied and reviewed in Group 2, which comprised all patients admitted consecutively during the course of 6 months and who were surgically treated within 48 hours of admission. Of this group, 62 were women and 15 were men. Only 79 patients were included in this group to select only patients given the same treatments, osteosynthesis and arthroplasty, as Group 1. During the course of the study, our group changed the type of arthroplasty used to manage displaced femoral neck fractures, excluding them from this comparison.
There were no differences between the groups in terms of demographic characteristics, such as age or gender, type of fracture, ambulatory ability, and the evaluation of surgical risk according to the American Society of Anesthesiologists (ASA) scale ( Table 1 ). The only difference was in the length of time between hospital admission and surgical treatment (Group 1 = 9.62 ± 2.86 days; Group 2 = 2.42 ± 1.74 days; p \ 0.001).
From the first day of admission, each patient was visited daily by a medical team of three specialists in trauma and orthopaedic surgery and one in internal medicine. The criteria for the choice of treatment were the same for both groups: osteosynthesis with gamma nail (Stryker Orthopaedics, Mahwah, NJ, USA) in extracapsular fractures, osteosynthesis with cannulated screws (Stryker) in nondisplaced intracapsular fractures, and Thompson monoblock arthroplasty (Stryker) in displaced intracapsular fractures.
All patients were operated on by the same team of surgeons and anesthesiologists. Patients underwent anticoagulation prophylaxis with low-molecular-weight heparin as soon as they were admitted for treatment.
Postoperative complications such as pressure sores, urinary infections, deep vein thromboses, and pneumonia were recorded, as was postoperative length of stay. Deaths were recorded at 3 months and 1 year. Two of us (PR-F, DA-C) assessed functional recovery, which was stratified into five levels, scored from 1 to 5 (Table 2) , depending on the ambulatory capacity of the patient before and 1 year after the fracture.
Absolute frequencies and percentages were calculated for qualitative variables, and arithmetical means, SDs, and minimum/maximum values for quantitative variables. Qualitative variables were compared using Pearson's chi 
Results
Complications occurred more frequently in Group 1, which experienced a 1-week delay in surgery. The rates of appearance of pressure sores (p = 0.02), urinary infections (p = 0.013), deep vein thrombosis (p = 0.026), and pneumonia (p = 0.043) were greater for patients who experienced a delay in obtaining surgical treatment (Table 3 ). There was also an increase in the length of postoperative stay in hospital for this group (p = 0.001). Comparison of the functional recovery level of the two groups of patients (Table 4 ) revealed no differences at 1 year postsurgery. No differences in the functional assessments were found: needs help outside home (p = 0.86), needs help in and outside home (p = 0.73), unable to go out (p = 0.63), and not walking at all (p = 0.94).
There also were no differences in mortality between the two groups at either 3 months (p = 0.67) or 1 year postfracture (p = 0.62).
Discussion
The effects of delaying hip fracture surgery on mobility and mortality in elderly patients remains controversial [6, 8, 9, 11] . The aims of our study were to investigate the effects of the delay in operating on patients with hip fractures on the clinical progress of these patients in terms of occurrence of complications (development of pressure sores, urinary tract infection, venous thromboembolism, and postoperative pneumonia), functional recovery, and survival rates at 3 months and 1 year after the fracture.
Our study is original as far as the sources of the patient sample are concerned. No other study in the current literature has been based on a hospital crisis situation that made it necessary to delay surgical treatment of all patients with hip fractures, regardless of their state of health or comorbidities. Nevertheless, we realize the study has some potential limitations. For instance, the classification of functional recovery we used has not been validated and could have introduced some intraobserver variability. Group 1 patient data were gathered retrospectively, and the number of patients in Group 2 was relatively small, although we designed the study in this way to make the two groups as homogeneous as possible. This probably ensured the state of health, type of fracture, and treatment received by the two groups were not different; only the preoperative stay in hospital differed. We found differences in the incidence of postoperative complications, which always occurred more frequently in the patients with delayed treatment; these complications included pressure sores, urinary tract infections, deep vein thrombosis, and pneumonia. There also was a difference in postsurgical hospitalization, which was longer for the Group 1 patients. However, we found no differences in either early or late mortality or in functional recovery. Our findings agree with those of prior studies in which the relationship between longer time to surgery and decubitus ulcer already has been described [3, 7] , as has the relationship with urinary tract infections [10] , and the incidence of pneumonia and deep vein thrombosis [1] .
In agreement with other studies [6, 10] , we believe the increase in the length of postoperative stay in hospital we observed in our Group 1 patients can be explained precisely by the greater number of postoperative complications mentioned above, which required medical intervention in the hospital and a longer stay in hospital.
Mortality at 3 months and 1 year was greater in the lateoperated group than for patients operated on within 48 hours, although the difference was not statistically significant. This suggests the delay in treatment had no influence on the survival of our patients. Data in the literature regarding the influence of the timing of hip fracture surgery on mortality in elderly patients are controversial, in that we can find data supporting an association [1, 2, 9] and other studies finding no relationship between a delay in surgery and mortality [3, 6, 10] . In these prior studies, the suggestion of higher mortality for patients whose surgery is delayed may be the result of inherent bias because the patients experiencing delayed surgery tended to be in a poorer state of health.
A similar controversy concerns the influence of the timing of surgery on functional recovery; we found no differences between the two groups, as some authors have found [6, 10] , yet others have found a relationship between delayed surgery and loss of functional capacity [2] .
We believe our study is unique in its ability to compare two homogeneous groups of patients with hip fractures, in that the delay in surgical treatment of one group was not attributable to their medical condition but to a lack of surgical facilities. We found no relationship of delayed surgery with either higher mortality in elderly patients with hip fractures, even when the delay was longer than 5 days, or poorer functional recovery of such patients. A relationship does exist between delayed surgery and the incidence of postoperative complications and longer stays in hospital. This leads us to suggest elderly patients with hip fractures should be treated as soon as their medical condition permits to avoid the occurrence of such complications and to reduce unnecessary suffering, shorten the length of hospital stay, and lower the costs of health care.
